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Abstract 

By pointing up similarities and differences between brains and com- 
puters, we present cybernetic concepts which may prove relevant to the 
mental health worker in his investigation of mental processes. We focus 
especially on the mental development of the child, and use as tentative 
illustrations the problem and symptomatology of infantile autism and the 
so-called ’’childhood schizophrenias”. 
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1 . IRAHES OF REFERENCE 

The human being rarely functions with the logic of science, though 
science tries to understand him through its logic, leaving a conceptual 
gap too often filled by semantic refinements of theory. Essentially, the 
normal brain will learn almost anything you teach it, but the normal 
young child has tremendous difficulty in comprehending that he cannot be 
in two places at once (physically); cannot be both big and little at the j 

i 

same time, and cannot have and not have at the same moment. He gets 
unhappy, furious, tearful and vaccilatory when confronted with this. We 
do not speak solely of frustrated wishes, but of a genuine ideational neural 
confusional experience far more implicative than has been recognised . 

I 

Watzlawick, Beavin and Jackson [44] in their study of the "Pragmatics | 

of Human Communication" have distinguished between digital communication 

^ ~ i 

which is based on an arbitrary system of symbols (such as the conventions j 

I 

of the English language, outside of which convention "there exists ; 

[almost] no other correlation between any word and the thing it stands 1 

for") and analogic communication in which there is something 'thing-like* ■ 

in what is used to express the thing --they cite (p. 62) "posture, gesture, j 

facial expression, voice inflection, the sequence, rhytlun and cadence of I 

the words themselves, and any other nonverbal manifestation of which the 
organism Is capable, as well as the communlcational clues unfailingly 
present in any context in which an interaction takes place." 

I 

We shall use a similar distinction in talking of information, digital 

i 



^ Their distinction was based on the distinction between digital compu- 
ters, which store numbers as strings of symbols (as in binary or decimal 
notation), and analog computers which store numbers continuously (e.g. 
by setting a voltage to a value proportional to the number to be stored). 

However, the importance of this history is small . By programming the 
equations of an electrical circuit Into a digital computer, we can make 
that digital computer simulate an analog computer . Thus when, in what 
follows, we talk of the utility of simulating a model on a computer we 
shall mean that the model is represented as a program for a digital com- 
puter even if the model involves what we shall define below as analogic 
informat ion . 
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information being that conveyed in the crisp this~or~that terms of a 
well-defined symbol system, while analogic information may be somewhat 
inchoate, expressed by a continuum of interacting variables. What we 
are trying to stress is the distinction between the logical mode of ex- 
pression society teaches a child and the emotional-neural-chemical substrate 
which is the child's initial endowment. Digital information comes to 
claim more and more of our attention, but the analogic substrate is always 
there. It is only by realising this that we may come to grips with the 
problem raised in the first paragraph. 

In Aristotelian models a thing or experience cannot be-and-not-be 
at the same time.^ People, however, function this way all the time. 

They want and do not want, at the same time . The fact that the clinician 
speaks of "mixed feelings" does not mean that the feelings are, in fact, 
mixed (as salt and pepper), but may represent primarily the effort of 
the clinician to comprehend the actual state of affairs (being and not 
being simultaneously) through imposing his familiar digital conceptions 
on the situation. To what extent has our learned approach for understanding 
and classifying mental and emotional functioning led us to confuse our sys- 
tems of analysis with the actual basic functioning processes of the thing 
being dealt with ? 

Information theory, computer science and cybernetics may help us 
evolve a more appropriate, objective, frame of reference for our consid- 
eration of these matters, despite their drawbacks. Our fundamental em- 
phasis will be on process , of which digital behavior is but a manifestation. 
In this vein, the symptoms of a disease, such as disordered behavior, must 
be regarded as the outward signs of mal-proccss, and the concern of the 
mental health worker must be to correct the underlying process, not merely 
to remove the S3dnptoms . It is to the underlying processes that cybernetics 
must address itself to be of use to the mental health worker . The analogy 
to finding and correcting the errors in computer programs is clear, though 
as yet the gap between the form of our computers and the understanding of 
our brains is too great to make it fruitful. 

^ Koricybski f2l] has suggested a non-Aristotelian approach to logic. 



We shall name "metain format ion''* those data that tell how other data 
are to be used, thus giving "meaning" to the data rather than Just having 
it stored as a string of symbols. The question which most interests us, 
and to which we shall sketch in section 2 the beginnings of an answer (for 
more details, see [2]), is "How does the analogic information possessed 
by the neonate come to provide the metainformation required to handle 
the digital information provided by the environment?" (This is not as 
uniquely human a problem as we sometimes think'-the baby octopus must 
learn that the visual pattern of a crab shell is a symbol for a meall) 

Viewing the brain as an information processing device; and feelings 
as information, albeit of an analog type , the human organism, like the 
computer, can mis-operate on two major bases: (1) something may be wrong 

with the "hardware", e.g. the wiring, circuitry, dampers or unmodifiable 
aspects of the overall program or the internal environment (as in bio- 
chemical defect), or (2) something may be incorrect about the "software" 
or program, e.g. the information fed into the machine for processing, or 
the way or sequence in which it is fed. 

With our emphasis on process, we should like to take special pains 
to protect the reader from the error, all too common in the psychological 
literature, which thinks of each mental process as requiring a separate 
region of the brain, and vice versa. In systems theory we often analyse 
a system S and find it to be equivalent in behavior to an interconnec- 
tion of systems and each with well-defined functions — and feel 

that we have learned much about S from such a decomposition — even though 
there is no way of carving S up spatially in such a way as to yield 2 
systems equivalent to and respectively [l]t The point is worth 

emphasising by a detailed, although simple, example— and we urge the non- 
mat hemat leal reader to persevere, despite the symbolism involved. 

Consider the simple neural network of Figure 1(a) made up using the 
simplest of all neuron models--the McCulloch- Pitts neuron. (The particu- 
lar network is new here. The type of neuron was Introduced in [29]— for 
an exposition, see [O].) The network behavior is determined by which of 
the nerve fibers are firing at regular intervals, say a millisecond long. 

^ This Implies that systems and processes need be examined rather than their 
end-products, behavior, in order to comprehend the bases of mental health 



and illness. 
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Figure 1 : {ft) A sisple neurftl net • 

(b) A block diftgrftM for the neurftl net of (ft) 



J 





We label each **neuron** with a number Q, its threshold, and decree that 
a neuron shall fire at time t+1 (measured in our millisecond intervals) 
only if more than Q of its inputs fire at time t+1 . 

Neuron 1, like 2, is just a delay element, in that its output firc;s 
at time t+1 if and only if its input fires at time t. Neuron 3 detects 
whether any of its inputs are firing— by firing at time t+1 if and only 
if at least one of its input fired at time t. Neuron 4 is the most 
interesting: if the input from neuron 3 is firing, only one more input 

is required to trigger it, and it will fire if neuron 1 or neuron 2 fires 
(or both); however, if the input from neuron three is not firing, it needs 
two more active inputs and so it will only fire if both neuron 1 and 
neuron 2 fires. In the first case, we say it acts as an OR gate, in the 
second case as an AND gate. 

In a sense then we may consider our 4-neuron **brain center** as 

having 2 **data** inputs and and 3 ** control** inputs x^, x^, 

and X. . The box will act as an AND gate unless one of the control lines 
4 

is activated, in which case it will act as an OR gate. 

Functionally, then, we might represent the box as in Figure 1(b), 
but we know that in the actual structure of Figure 1(a) the AND and OR 
circuits cannot be separated. 

If one of the lines x^, x^ or x^ were to be severed, then the box 
would exhibit an apparently erratic behavior, failing to act as an OR gate on 
many occasions when it should. Or suppose a ** disease** were to cause x^ 
to go into a mode of continual firing. Then neuron 4 would always func- 
tion as an OR gate, and the function AND would never be activated.'*' This 
example is meant to emphasize that we cannot deduce. Just because a func- 
tion is missing, that an actual brain locus is unactivated . Failure to 
activate a function does not imply failure to activate a neuron net, only 
failure to activate the net in a certain way. Thus we may have a brain 



We may emphasize the problem the psychologist, as opposed to the neurolo- 
gist, faces (or does not have to face?l) by noting that exactly the same 
malfunction would result from a **chemical change** which lowered the thresh- 
old of neuron 4 from 1 to 0. 
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in which all neurons are activated, all gross neural tracts are connected 

I 

appropriately, but errors of detailed connections or thresholds may lead 

f 

to malfunction. 

The reader may also understand that we can describe neural networks 
wherein not only does each neuron take part in several functions, but also 
where functions are distributed over several anatomically distinct parts 
• of the network. (See [0, Chapter 3] for a discussion of why this might 

be a good strategy for obtaining reliable behavior from a brain composed 

of unreliable neurons.) 

I 



This brief introduction to a new vocabulary may help in our brief 
f discussion of ways which Cybernetics, Computers, Communications and 

Systems Theories may be of use to the mental health worker in the future: 

i 

(1) In helping us to re-examine our frames of reference for under- 
standing mental processes. 

(2) In helping us avoid the pitfalls of those theoretical languages 
which tend to freeze process into labels since they fail to make internal 
process visible . 

(3) Through making process observable, they may clarify our thinking 
about brain function as it actually operates (rather than through its 
end-products like behavior), and may enable us to replicate certain hy- 
pothesized internal conditions and vary them to learn about the effects 
of such variations on end-products (and do this without injury to persons 
or feelings) . 

(4) They may provide leads, and eliminate blind alleys, in our efforts 
to comprehend theoretically, or modify clinically, certain internal pro- 
cesses. It may be possible to examine and test our own psychological 
theories and fantasies about how the brain works through using computers 

as an arena in which informational input can be selectively controlled, 
modified, and observed while it is in the process of being processed . 
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This cannot be done normally in the human brain, yet would yield invaluable 
information about the process of processing itself, in brains. 

People and present-day machines are different in a variety of ways. 

Age factors are crucial in a child's developmental sequence. It is not 
true that unless you program a computer at a specific point in time, it 
may fail of development and never be programmable . The machine does not 
have an inherent developmental sequence of its own, which can develop 
well or poorly, but will develop. This stresses that factors not found 
in machines do exist in people. However, computer programming is suffi- 
ciently flexible that we may simulate such developmental factors in the computer 
albeit at the information^processing level, not at the hardware level. Our 
human concern that computers could never be used to deal with such seem- 
ingly intangible and amorphous aspects of human functioning as feelings, 
non-verbal communication, etc., may not be as real as is our fantasy of 
it — provided the psychologist can provide analogues and measures, or 
definitions and parameters, suitable for definition and redefinition in 
or by computer programs . We think that analogic information processing 
exists internally as well as interpersonal! y, and is a normal mode of 
information processing in humans— one which may be amenable to computer 
analysis as process . Indeed, we consider analogic forms of information 
processing as necessary precursors in normal brain development. 

It might also be wise to remind the reader that Freud in his "Pro- 
ject for a Scientific Psychology" [10] anticipated that neural substrates 
would be found to his theoretical formulations. The error has been ours 
if we have assumed these many years that these substrates would have to 
be tied to specific locations rather than involving the type of process 
formulations and systems analysis we are here seeking to describe, and 
which do involve neurochemical systems. When we think of ego psychology 
terminology and psychoanalytic formulations we find that all too often 
the efforts to deal with process rather than labels and end-products have 
fallen short of the intent . All too often, the logic with which science 
operates fails to fit the actual operating mechanisms of the human brain. 

The analysis of process seems more relevant and applicable, and computers 
are eminently suited to such efforts. The reader may explore at leisure 
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the potentials and pitfalls of such activity. Are ”thresholds''-’-whether 
of analogic intensity or frequency types— analogous to "conscious" and 
"preconscious"? Is super-ego definable as certain "tagged-data" which 
yields certain effects in an overall program? These questions have been 
touched on elsewhere [2] • What is significant here is that the processes 
which occur in the interactions in the machine will actually define each 
term as a process, not the actual wording . Computer process analysis 
might define and redefine a given term as new programs (new ccntexts) 
and new analogues are introduced into the process analysis; but in the 
long run it would be the j^^ocess which would define the term or concept. 
Word-definitions or labels could be modified afterwards to fit the reali- 
ties . What is needed is the development of more accwate and more subtle 
computational systems for integrating inter-systems feedbacks to interplay 
digital and analog-simulation programs in order to cope with psychological 
concepts . 

In all this we do not wish to imply that at this moment computers 
exist which can perform all the operations we suggest in their full com- 
plexity. Nor do we wish to rule out the possibility of biochemical fac- 
tors affecting various systems under discussion (as indeed they do [15]). 
Rather, we appeal for an openness of attitude to allow for modifications 
of theory rather than searches for verification of entrenched dogmas. 

We seek this because we may have been having many of our difficulties in 
conceptualizing process, treating and especially in describing mental 
illness because we are using something-other-than-the-best-possible frame 
of logical reference. Perhaps our efforts have been hampered by the un- 
realized conviction that only one kind of logic is available for con- 
structing needed systems and models for understanding brain- function, 
particularly in psychoses. 

To illustrate one fashion in which computers and cybernetic theory 
may be useful in mental health efforts, the discussion that follows 
focuses on the symptomatology and possible cybernetic formulations of the 
condition known as infantile autism, and seeks to separate it from the 
so-called **childhood schizophrenias** . We shall thus present implicitly 
aspects of the cybernetic view of development which we have developed 
explicitly in [2]. 
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of Ti«& nuti^iic, **i»»isis** on 

mskf b* infiticrn^ln^ Khmc mtt^ru^l (or in(Hit) ttas strojUN^fl in, but 
eb«ie b«» «iutiioe <io nnYtmiiiff «uh it, |i reiHitns dig Kill*'- stored nm datyji 

'ifi )j wi HWKft w ij ii w, p g tiw Liiw i w g w u p>p>i»<»oW»nwwwwiP»wwww>g>ws<iw«»iwwp> ^ i< wmn.i iw ai ti J wpw»PB^»optwpiw^pi»^w>wip«Biw^niPi^;pwiwii>f<wwiw<3iipwwwi^wwo<lww ^.> ii Ji u nw n 

wicbous »ny toj»em«tion» (nriiiintor'iMit ion) «4ivo in u^rm oi 

nmt^hitm ^ it tfcwp esitfernmi infiut and ihp firr*-* 

vtotio «»itu>ii rngiatrasion, Tb« rag^r lus d»-4ir%!ni»tr.«t«r'« la ina|ii|iro* 

|nr tft# ou?tt«nFf*s goiini o? if|ipa-«*|»u« l* iwiy r»f|<sei »« u|ianttlng 
of iHgttallf oriiP'ntod ir nrai# niB^Mi»i#4n* taban ©ecursi), 

jSMM ftoi a r«>al tonal e«enn«« t ii»n faat naipterioncn* nor an 

'^tnwfcuSaiij-ftR^" In e&«B on >»•« s a ttnenm^ivv , 4 i^rogfan Isa-* Iconn « IfortMil a 

aloalf, aesiwl of iiiw a®»f|af in*in**a <ogni5i’i^ 4 »iim», 

#jt II ao#** ife*y Kfste |»at 

|"*ofts miting'*' . *«* «na« ••III do C“‘*a«i«f Iring'*', 

n«sS i««| l*f| ?m# inm t*» imm^gse iSwif itii» sfetwatb i|!wr aiisrid «js4 

inal«idn A4 *w i»#f I i« 5# i#«t , *«gi|a«i« ««ewni* so feaYs* no inswraMiS »»«* of 

•nan # n#<* onH * in nairn lan* ••srid •tin. • 

«f nil* «f «iiat«Hii . Hie nn* • «s m * jj^Nsio icsf a aai» tnnn 

a i»a» I |«!«n p la ins#* , (*« id*eAi ♦II'/-, sJM*sf« I* »♦!*••* laiemaS «=<«■ ia*mia*«* «nat 

tiion.a*»yia and •al* '•fee**** n#a la* fea«« n«*e% <a»4lfi*d «n#g|sf#llt ^ an fiparl to 
ifiinv«iiaam I # 1 6 n #ww«fgati #1 in«s«aitn <&*« *«•• «n >*«« s *s *»•»? *o*ca» "“owj*®! * 

I»t I4a^, y |y»a4 S>na»*y Ifea • oas^af ^* ‘c>f jss: 

• fot» ilm aaw»e»*taatjilt^ of Slaa ■iw»f|*» 
l|# . ffta Ifeiprie- J* *l4pn-lf laaiM . « l«d «**««• lidlll Ir#* 

il^n |4 inai in# !• «&** fii«. #ifi» t»a*u 

^oaa** »ftf >iw*«Mnr t la i-i 1 1<^ « , Swa* l* 4lfS«#’»a>i in Saidt* <»| ^UMklnglc 

•onwaai |i* I #r . ?4o awl i * s i* * ■ i !««*-• •»»a» s» is^t as* iihh* a fifa alarn' 

aftcWn •wHi'n**"* and |a *»*i*»a-*i* «*• « «|ji:Saiat * »a mfe«swi!l aa» 

ani*fe {• 6 laK ixma aa'**^**# «f ii#a’ ?ti** f*»+ *iat a » ait»a »*** 

m earqij* «>f i«skaai|«w)a and la s»tsai* «f 4dllr at sitao*. 

** 

#»«*•** s« <Bo •»»»><** <»f as** I* !NiS #tan, mail aill, 

alsiiirls* laairaiat!** *ad|#a«it tf*«***mir twa’awMN® tim aHN^ary* 

lag nwisflfflpa '*•( ifea unaantiaa.** iiw8fi|#»a 4^* awi S4»# <a »»iat lc lat^riHanlnMi' 

|»8o #r8|#wat> istutH «*w«ait'fc, 4n mat saot *1 alf if 

•■oamiftlng I* raTW&Kfwd fr»s*!i sn»» f|ai4 of -aod ail t**a anait !»• 



ftol n<* #»iavsial iwf ananla^fwl •oatf «*-ggt 



U 



m 



jn 






9 



I 



: on l» ptre^ence of a tmiMUt l>o«ly, *»y— «o flU a 

giv#n apai:^. rafkwtr tham or proaonoo of a apecrifio* r^al p^raow. 

> Tbo 04 t#r %orl4 s>u»t oaicc^b iRiiplato, or alani go^a off. 

•fha prfceoo lO'Ma taifcRta aosi oacotloRt motor €Qor<iimttiOR tiaiifonaly roponod 

IR »utl»i;ic»-'-tal(-«?R iog«ptl»r ¥i«h digti;al *«or*gi#'**oight oaJt# tli«f awiiaiio 

apfNear ““tenUiaRt**, aod aool«t aetimU^ ^ af a fa^vi^raly | 

r«tar«i«d lovoi . |e aool«l appear tbai raiH^r sHan terilUaoco i,Ha aoiiafie 

Nia fafrai lofta*^ wisteowt a«y oiPiaiiifor^t »oo * to trylmj to li'ialld an 

tRtJ&fROl ««wk>t of flso nnorlo, R«s fea* tell# »f steiia m tela penury, , 

> 

raiteor iteOR smsImoI «o-»fot loislUgeoc# #feirte ipply # oiff^'r^oi ' 

teofi p5fo««e«#i«^c !»yi» i!«i«(**i»0(P #iite ofeHtsofonioiioo i»si?4«tii ateo i 

RoOlf icailoo ocrwri* tag fiterwygte isMB^Steara, Ti»<# p*t»##itejiy r«al of . 

• ! 

Itefr aRlI'allr «!R,|«*rllEiaRAl«5|» *te» «*«-l ?»«wsw *l«»0 #l fw««5gRl##telw ##»d 'j 

i ! 

IR ; 
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tea* tewn o®l*o j 

Ift iRfaRlU* #»ll#ISc«, »wwte atepR «I4»# ' I. H ‘‘' , tee **»*»«'« lopiwl* lo itef i 

I 

Ifgtel «f S®'*snete Ifasi'lttl fte» «te#®ate»iO» *«»««• tP-#<r|«te|# aMte j 

i S*? ® ||pr I •* *»f #<o^ I a S t#S |«B^ , Cjlte* fOw I l«f ♦! S I » a*** ■>MO'»}0 j 



* *1U»!«kt&wr it»|p »f *#««» l« 6Sfe(»8 atell** fl l» St =>’«*#♦' oMi 

l#r I? Iw^xerv |ina»« *5«- %te<p pWPlateHHetel » * * »0*’te 

#>* i#spv-#4#« tea* f«8«»a4 s*M#^. I So# a* ^alywawm iip# 

p|#»«irs#al 'M*ioie c*»#o «# ?l«w»t gfSi* #SSS 

«lwSOO(|te*^ «SwS tef Iftn *tew%»ft ||WI»»<|||#9«‘ r#«e# S |»a#*« . |te» ««II®IS# #Sil ItePO 

iflO«JUy .^«|| «;«wto4IU«OlPi 

#tet #» le»# If Ir ll y iteiiO aay «b8fep# l«®«»8 St'jao Ite® te««ir 

$»r IfKite^erv almoin •»<».ra falteef* «*#><# l« fogt i»t#ste* 

I#!#, ’^lallarN. afey l«o|«sr «fe»wS*i te*» pIIS«*«S«w»» so • 

*r*l»ow t®>«N*rallTf l#l #w^s *«>l l*##w4H»tPf «aM ftel »iw»*r’p«|)«sp«S»’# l« 

allatwH t* . VW mippf *te«p« tewt ter* 

r«i<i06 f«r «teS*. #aM Ifei# ««»*#»««* «aiwo 4ir#>* « S«P f» atelffte H «^#I<pO#S«*i . 

:!ten#aa* tl«#» s^upwt Ifeal Piwf** Imp lM#a *w8SaS|c« l'0» lalte. 

fmfttelog «#» tead te#i« *>S'» te»'^ #ay«felteg «« 0«» -alSte It ^ . 

|6 ll<a« te<p-8»o rta»» t 6 (»»*p 4 Steal |r #s S<w la tte# awsS*tS<r‘* Sataroa.1 

te«* |*iteUSa4 a»4 «mS «Paa»r*l i #i» 4, If Sfepy «»?«-»# y laS 1 ? 

H *v*» r*«swiwp« S loo jda^tSate ^>**4 ai 4 ?Stal ef«s»#e» r»f f «pMft looiiNE - 

l%tfllwaa»* Sfea i#«kr 4'S S S«mftl«ig[ i#f»4HI'#'# I««la6<!»*f a^ppos* S* **»# teraia ayatipyi 
StefwMptte Stew pyaa-spRusra nf ”'!#«»♦#’ afNiitel® * f S#al I Sa|#»S l»tftallf* ateS^te 

ttea te#)iin«^*SaS |r pprteaa|««» mMiit la ste»v*M> 'telPW'# #T#Sa«i# . 
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view thi» acre as a variability of output . An input of, the saae atimilus 
strenicth might well register every time, but, at one moment, yield no 
apparent output, and at another time will produce a reaction all out of 
proportion to the input strength. Perhaps some of the sudden "inexplicable** 
rages are delayed from previous input S’-*but this is unanswerable specula’- 
tion right now* 

belayed and unconnected-to-imaediate-sf isatius responses appear 
arbitrary and capricious and "inexplicable". Since inputs do not find 
ismediate appropriate (or inappropriate) effectual or motor responses, 
the impression of variability of Input threshold may be rea4Ponably created. 
In prograsming for a computer, the difference between variability of 
input and variability of output would b# a mmjior one-'-and is now raised 
as the hind of ^(«esil€m a cybernetic theorist «rould ash, Vith regard to 
the seeming tach of response to input it would appear that, in l>rlbram*K 
terms, the inputs are feeing handled in a "preparatory" fashion by the 
autistic by trying to adjust the in^i regisirat ion rather than by modify- 
ing the internal brain processes or neural system to mmhe the inputs 
acceptable* (this again is re-minisceni of the react lotis of chlldrtn and 
infants where the internal affective or physical stale const iiuies iho 
eniirelf of the universe, and where analog rarialioos am the only mwasuros 
and systems of tfetern.al funct Icu^ing . The analytic concept of final foti 
seems relevant here, I The analogic fuWMfllonirg be'Ce seemai dominant, but 
is divorced frosi' the digital . 

the sense of self Is based essenliatly op inier'feal mudeltlng proceiaei , 
aithtn the ego psychology framewurh, much of the' infernal modei i» baiUNf 
on "basic trsmit'*, flewed cybemef Icat I y , these may be iranalated into 
problemm of long-term- memury and of time. In many ways the autistic 
appears to have «m sense of self, yreguemlty he behmees as ibougti hi# 

g 

own bndy parts are nut attached to any central self,' There is, however. 






* The reader may eaperlence this for himself by holding bis armt up at 
eye level almost straight out forsurdis from the shoulders and the elbow 
bent so that the hanCte are now at the sides of the eyes and a little for- 
ward CIS" to ttf*) frtfwm the temples* focussing eyes directly forward and 
waving hands will ptroduce the Impress f on that handto are not attached to the 
body , 

IS 



much controlled bizzare posturlngy and strange repetitive motions are 
indulged in endlessly; facial grimacing and ritual-like touching abound.^ 
But through all this the appendages appear to have a separate existence-- 
Just pieces of data. The apparent lack of self-image accords well with 
the lack of a central coordinating system for integrating proprioceptive 
experiences and feedbacks into an ongoing internal model in long-term 
memory. The feedbacks from proprioceptors do not get integrated into a 
single entity. The excellent motor coordination reported exists without 
unitary representation in the brain, as a series of automatic righting 
reflexes, visual-motor coordination units from short term memory and 
feedbacks from balance centers. This does not vitiate the presence of 
both long and short term memory functions in autistics (in the computer 
sense) but strongly suggests a communication problem or a difference in 
system- functioning (a weakening, as It were) in the way they function in 
processing information. 

In the (tevelopment of the normal child, data fed into the system and 
stored as long term memories is eventually integrated, and comes to con- 
stitute an internal model of the self, the outside world, or anything 
else that is so treated. Such an internal model, w-ith a clear distinction 
between self and external world, appears to be lacking or deficient In the 
autistic, long-term memory In the autistic seems to comprise disjointed 
data, without correlation and without the making of adaptive general Isa- 
t ions . 

^’Baalc trust* ** comes into being via consistent tension relief. Eventually 
this tension ret lef--which is first analogic and internally based in 
terms of feedback from viscera, etc .—becomes connected and registered 



* Sometimes, in the framework of ego psychology, the blzs-are motions are 
referred to as "^magic rllwals”, and» indeed, at times they seem to serve 
some defensive ^ote. However, If cowmun teat ions and cybernetic theories 
can reduce conceptions of magic" to systems operations and neural func- 
tioning. a certain clarity will indeed have been Introduced into our 

thinking about human behavior; although at the present the concept of 
magic is a useful and somehow very attractive one. 



digitally to its source (usually the mother) along with the analog com*’ 
ponents of relief (for more details, see [2]). Then these cues (mother) 
come to have "meaning", and serve as signals for impending tension relief 
for the child, "lletainformation" comes to exist. We stress here the 
word impending for it implies a sense of continuity in the child—an 
ongoing time sense with the previous and the present somehow connected 
experientlally . "Basic trust" (the confidence of tension relief?) starts 
after Anna Freud's "need-object" phase—a phase the autistic does not 
seem to enter at all. The autistic's "need for sameness" implies a 
sense of environmental discontinuity based on template matching rather 
than any time-sense of continuity. Any disruption of the template 
threatens or disrupts neural homeostasis, thus bringing homeostatic 
mechanisms into play, and also producing rage reactions or a more massive 
denial of the external environment, if such is possible . Which of these 
occurs would depend on the momentary condition of the internal state. In 
either case, neither "basic trust" nor its precursive "need object" phase 
can develop; and, in the autistic, neither docs . Prerequisite to both 
is a sense of time-continuity. In terms of mother-child interactions we 
also note that the lack of object relationship and of "empathy" In autis- 
tlcs are common observations [7, 14, 28, 34] and one wonders about their 
relationship to maternal feedback systems. ^ 

The usual lack of speech in autlstlcs may be one of the clues as to the 
nature of defective systems in the autistic's brain. In the autistic, 
speech Is rare, and where it occurs It is usually either echolalic or 
Just sound-utterances. Some autistic children are said to have "had 
speech" and then (usually around 18 to 24 months) to have "lost it". 

Speech is seldom attached to needs, wishes or feelings, and usually Is 
limited to a specific object or two. Kanner and Eisenberg [18] found 
that out of 19 autistic children without speech by the age of 5, only 
ONE seemed to improve enough to "go to school'*, while out of 23 who were 
said to have shown some speech by the age of S (whether later "lost" or 
not) 13 were capable of such Improvement. Is It possible that speech 
system (not area) activation, when It occurs, somehow Impinges on or 
activates or otherwise creates new available systems or areas or processes 

^Kilmer and McCulloch have described computers and programs wherein two com- 
puters, each with only partial information, interact and modify refine 
each other until final concensus as to behavior is reached. The analogy to 
mother-child Interactions is evident, and suggests that mother-child programs 
may be created or simulated in machines . 
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in the brain for development? The use of speech, of course, also Implies 
digital thinking, for labels are possible. The absence of speech to a 
great degree impedes this . 



Critical Periods ; One wonders why the age of 5 or 5 1/2 should loom so 
important, although it is clinically evident that it does. Rimland [38] 
thinks that at age 51/2 learning moves from conditioning paradigms to 
more cognitive understanding types of functions, and thinks that operant 
conditioning succeeds because conditlonabillty is fitill intact from 
earlier phases of brain development. Studies of reading readiness have 
found that a Jump in the curve of readiness occurs at age 5 1/2 in normals. 
For Freud, the ages 4 to 5 1/2 were, of course, the Oedipal period, cul* 
minating in a new system-functioning for the superego. In certain EEC 
studies. Gray Walter [43] concluded that the changes at age 6 paralleled 
the acquisition of the concrete operations of Piaget's scheme. In the 
cybernetic terms we are using here, this would be a changeover from pri- 
marily analogic information processing techniques and relationships to a 
marked modification of process leading to greater use of digital modifica- 
tion of Inputs and metainformation— although the process changeover may 
have been germinating for some time. It also appears that after the age 
of 5 1/2 the special diet for PKU children may not be as effective— or 
possibly not necessary— since changes .\n myelinisatlon occur at 5 1/2,^ 

^ Note: While no one should attempt to diagnose infantile autism on the 

basis of the foregoing description of clinical highlights, the clinical 
picture also should not be confused with that of Phenylketonuria CPKU), 
which is similar in some respects, ncu is, of course, a biochemically- 
based disorder. Some differences clinically are: (1) the autistic 

always walks, while the PKU child often does not; (2) the autistic's 
motor coordination is excellent, that of the PKU Is not; (3) 80% of high 
grade PKV show abnormal EEGs, the autistic usually does not; (4) 66% of 
the PKU children show hyperactive reflexes— not the case with autistics; 

(5) 68% of PKU children show microcephaly. There are no reports of this 
in autistics. The PKU child is described as "having a stiff gait, with 
short steps, a stooping walk" or "stumbling gait", not the case in autism. 
Some points they share in common are: a tendency towards incessant action, 

either with part or all of the body (hyperkinesis); restless hyperactivity 
(only at times in autistics), speech disturbances, and emotional outbursts. 
In both types "none could be described as friendly, placid or happy. They 
are restless." [20] But the PKU child is described as overtly "fearful"— 
something which does not show in the autistic. In both, the mood, if any 
is ascertainable, is one of tension or withdrawal . 
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70% of the parents of autistic children surveyed by Rinland said their 
children had "changed" at age S 1/2, but they all remained autistic [38]. 
Kuttner [22] theorizes that the CHS becomes less plastic as it matures 
and that language must activate before the CNS fully matures if the indi~ 
vidual is to make full use of it. 

This age factor suggests that the concept of "crucial periods", as 
applied to child development, may be significant. These have been touched 
on by Weiland and Rudnik [46], Spitz [42] and Bettleheim [5] among others. 
Scott [39] has suggested three crucial periods. We place any crucial 
failure at 0 to 3 months in the autistic, but consider that "hardware" 
defect is probably responsible for the lack of unfolding in that period. 

In terms of the analogic functioning and digital functioning of the autis- 
tic, this time estimate appears reasonable. Relating the crucial-period 
phenomenon and imprinting to the study of infantile autism raises many 
Interesting questions. In animals the period for imprinting can be rela- 
tively short— a day, an hour, a week or two. Whatever evidence we have 
relating to Imprinting phenomena in more complex animals suggests that any 
period for imprinting (or should we call it learning in humans) would prdbably 
extend over a longer period of time than in lower phylogeny. There may be 
an activation of a neural system by an imprint or a memory, or there may be 
a failure to activate neural systems, or at least a failure to activate them 
in a certain way . This leads us into the question of mis- programming, which 
we shall take up in the next section. Rather than consider infantile aut- 
ism as the 3(7 or 5a point on a continuum, we view that the total failure 
of process-developmental sequences to occur as a form of process different 
from an abnormal unfolding of development— in which process still occurs , 
but along lines distorted more by "software" factors than by basic "hard- 
ware" injury. Basic hardware "injury" precludes mal -development of normal 
process, by aborting the process itself, while "software" injury distorts 
or blocks process without totally aborting it, and is also more specific 
about the processes involved than is the more generalized "hardware" defect 



in the autistic. 



Ill . laS-FROGRAIOONG AND ICNTAL DISOREERS 

Are we merely translating one set of clinical ego psychological 
abstractions into another set of computer cybernetic abstract ions~~and 
perhaps injuring these complex abstractions in the process? In conmion 
with ego psychology, answers and techniques are being sought here to in- 
vestigate process as such. Our aims are to provide leads as to ways to 
begin setting up computer programs to replicate autism and to study its 
process functioning* Basically, in autism, inputs and responses seem 
divorced or not connected through met a informational processes, or fail 
because of lack of processes to integrate digital and analogic informa- 
tion . In the so-called "childhood schizophrenias" the inputs and the 
responses, however, do NOT seem to be divorced. The responses, though 
inappropriate, DO occur. Cybernet ically, so to speak, infantile autism 
appears to suggest at least as a meritorious hypothesis a basically dif- 
ferent process from the so-called "childhood schizophrenias", and in this 
sense should not be considered an extreme example of the "schizophrenic" 
process at all . We do not consider this word-play, for if cybernetics 
can demonstrate that the realities of brain functioning underlying the 
two systems are different in terns of processes and systems , we will have 
at least the awareness of where to begin looking in each of these con- 
ditions . 

Computer simulation aids the investigation of process rather than 
behavior by allowing internal observable programs, which are the deter- 
minants of process for the computer. Just as the behavior of a person 
constantly feeds back and modifies his next piece of behavior, so the 
computer program may be modified by the execution of a routine or sub- 
routine. In present-day computers hardware is not so modified, but it 
will help our model-making if we think of all processes as involving 
both "hardware" and "software" . Viewing mental illness (and health) as 
processes, certain psychoses need not involve structural changes, while 
others may. In normal functioning, brain systems actively seek informa- 
tion from the environment and are not ones of mere passive registration. 
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At this stage, we shall find it useful to distinguish between in-* 
compatible and mis programmed systems as follows: 

A *' mis programmed** system may result when the external ** significant 
other** or environment has consistently or inconsistently fed information 
into the brain which is either (a) not congruent with reality as perceived 
by other senses, or (b) fed in information which is Inconsistent with 
itself (e.g. the words and feelings do not go together and may be **contra*> 
dictory**~yielding a new affect process not adequately described in digital 
terms), or (c) may be incongruent with the ongoing internal state of the 
child (e.g. mother fails to **pick up** or reflect accurately the needs and 
separateness of the child). The ** double bind** [3] is a form of **mispro- 
gramming** . 

An ** incompatible** system is based on a **hardware** defect where 
internal states are (a) incompatible with each other (leading to mech- 
anisms for reducing general input) such as underlies the **allergy** theory 
of infantile autism or (b) lead to failure to develop processes for re- 
finement of analog information by digital information inputs or (c) the 
internal feedbacks are unacceptable or incompatible to ongoing internal 
brain systems (for example, ** tension relief** fails to be processed or 
internal input fails to activate (or dampen) certain ongoing processes). 
Basic to incompatible systems is the concept of an inbuilt process (defec- 
tive or not) or structure such that inputs produce a consistent pattern 
within an already- damaged system yielding consistently atypical behavior 
(which itself need not be consistent), or a rigidity of internal systems 
so great that it breaks down early and then fails to develop. The rigidity 
of the inbuilt system (hardware) may then cause a breakdown in develop- 
mental sequence so that the data and the metainformation fail to classify 
the data, and the child stores data without any instructions as to how to 
use them. At the same time that this is going on, both analogic (quantum 
or feeling relationship) information processing and digital information 
(content) fail to modify each other or to develop processes for such 
modification . The child fails to learn how to learn. Thus the end- 
product behavior remains inappropriate or nonexistent with regard to a 
given input . 
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There are other fortos of childhood psychosis, and these appear laore 
related to aiisprograBming than to hardware defect : tlte brain has been 

taught to malfunction, e.g. is misprogrameted. This can result fro* tlie 
acceptance into a normally fuitctioning system of inappropriate inputs 
which have nw>dified an originally adaptive system so tltat it malfunctions 
Since the normal brain can learn almost anything you teach it, the system 
can adopt (or create) programs of instructional data execution of which, 
if they consistently yield disasters, eventually modified so that tliey 
do not yield the disaster. If the input is inappropriate, but countering 
the input yields, say, rejection, the program will eventually come to 
accept the Inappropriate input as though it were appropriate. One result 
can be that feedback modification begins to destroy the basic structure 
of the system Itself. Lidz ^ jU [2d] and others have pointed to family 
interaction patterns which fit this paradigm at the inter-personal Icvel- 
the double bind situation [3] in which digital data and analog data (in 
the sense of nonverbal communications, or Instructions) are noncongruent- 
which produces an absence of appropriate metainformation. The adaptive 
system may maladapt to reality in the double bind situation to avoid 
the conflict between input and feedback . Computers may prove useful 
in varying programs to see whether this occurs, and under what kind of 
reprogramming the adaptive aspects of the system which remain may best 
be used for cor ctive purposes. At present, in these cases, psycho- 
therapy or family therapy may be efficacious, and the concept of trans- 
ference becomes a relevant one. However, in infantile autism many basic 
processes seem not to develop at all, and the child is often, and clas- 
sically, seen as having been "different from birth" . It is not as 
though he has been taught not to learn, for example, but as though 
storage and memory systems and analog processes make only certain aspects 
of input recoverable and almost none useable. This stands in contrast 
to other psychoses of childhood (and to normal functioning) where re- 
covery of data modified by me ta informational processes, produce partial 
reverberatory anxiety types of responses . 

In the "childhood schizophrenics"-" to use one term for a multitude 
of different disorders— a range of affects or analogs are invariably 
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input but ufil Ik4: ttttfcs normal I tb*ra.icr input# ay*? ifescrn proc*ss#*5'4 
.’ priatifly, and tb«r r^suttant aneo<w«ouat ion# ar«f nAladaptiv*; « Tfei# iimc'#*# 

U what Pribran e»U# '"participatory**. In contrail to tbc ” preparatory" 
operation# of the auti«tic» 
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‘'Participatory proce-ssie# deal with inconitruity (of input) 
hy searching out and sampling User input and accotsNiKfatSng 
the Internal systen to it,... Tli# eaperifenjce his>coae# part 
, of the organisOp and the plan# of act ton are appropriately 

modified." [ 33 ] 

there Inputs are inappropriate, the internal sy#te» of the "child- 
hood schizophrenic" (which ha# already moved to the point of being coat- 
petent to execute particlfmtory procensea, and 1# ihua »sre than 3 nontha 

f 

old developmental ly) will also modify itself to acccMMaotlate or gain con- 
gruence with the Inappropriate Inputs— yielding ”«is learnings" or "child- 
hood schizophrenia". The normal adult can tolerate a moderate ajuount of 
Inconsistency in his internal model— mental disorder results when the 
inconsistencies yield gross instabilities. The younger the child, the 
less-developed the model, and the more disruptive the misprogramning . 

The basic processes involved in infantile autism (as derived from 
the symptomatic behavior, and from theoretical considerat ions) and those 

of "childhood schizophrenia" thus appear Cybernet leal ly different. In 
this sense, they may bo thought of as not parts of the same continuum. 

We have suggested that there exists a separate clinical condition 
which may be labelled "infantile autism", Involving chronic malfunction 
within the brain system (as against a progressive disease or transitory 
disorder), in the analysis of which the study of neural malfunction 
(whether structural, functional or the result of the disordered biochem- 
ical genetic environment) is relevant; while an analysis of the so-called 
"childhood schizophrenias" may well be done at the level of psychological 
interactions . 

) 
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